Innovation has emerged as a critical area in the information technology (IT) for development literature. In particular, there has been on an increased focus on innovation through high-speed broadband on rural businesses. However, unlike existing studies that have predominantly explored the role of telecentres, this research responds to growing calls to focus on the underresearched area of the impact of broadband on rural firms in boosting their innovation capabilities. Consequently, this study contributes to theory development by extending the capability approach from the predominant individual focus to the organizational level by incorporating dynamic capability models to explore development within broader systems. Specifically, it integrates the impact of relevant factors including IT competence and digital options on agility and competitive actions, which in turn influence innovation and overall firm performance. The study is useful to policy-makers in allocating IT investments and evaluating the subsequent impact in their innovation endeavors.
Introduction
Innovation has emerged as a crucial area in the information and communication technology for development (ICT4D) literature (Alderete, 2017; Jiménez & Zheng, 2018; Wamuyu, 2015) . Jiménez and Zheng (2018) argue that innovation is vital for poverty reduction and economic growth. In examining innovation hubs in Africa, they applied the capability approach (CA) by Sen (1999 Sen ( , 2002 , which examines well-being and individual freedom in assessing development. They concluded that innovation can contribute to development from the perspective of individuals in terms of creative thinking, collaboration and learning, a sense of community, enhancing individual agency, gender equality and building one's individual and collective identity. However, they also call for future research to move beyond the individual to broader structures, involving political and strategic actions and options. While an individual approach offers valuable insights, this research responds to such calls to adopt a wider perspective by examining innovation capabilities in rural firms.
Meanwhile, the ICT4D literature has also begun to explore the impact of innovation through high-speed broadband (HSB) on rural businesses, albeit with a specific focus on telecentres. For instance, Pick, Gollakota, and Singh (2014) explored the use of rural telecentres by farmers in India. Additionally, Wamuyu (2015) examined technology entrepreneurship through the creation of telecentres in Kenya and discussed the high failure rates of such initiatives: with 32 out of 36 closed down after 3 years in operation. Kleine (2011 Kleine ( , 2013 applied the CA in analyzing telecentre microentrepreneurs in Chile. Alderete (2017) calls for more research to investigate the impact of HSB, given the significant billions of dollars in investment in this area internationally. She argues that HSB can foster innovation by accelerating the flow of ideas and spurring the development of new products and business models, thereby fostering economic growth. Given the recognition of the importance of broadband in the ICT4D literature, this study extends this literature by focusing on the use of broadband by rural firms in boosting their innovation capability.
The study will incorporate the dynamic innovation capability model from the management literature which is valuable in contributing towards a multidisciplinary approach (Walsham, 2017) to investigating the dynamic sociotechnical process involved in ICT4D (Zheng, Hatakka, Sahay, & Andersson, 2018) . Additionally, this is important to the ICT4D literature in exploring development in terms of economic well-being and livelihood within rural communities (Duncombe, 2006) . A livelihood includes the capabilities and activities needed for a means of living in a sustainable way, which contributes to local and global levels (Chambers & Conway, 1991, p. 6) . A livelihood approach has parallels with the CA by Sen (Walsham, 2017) . Building capabilities and sustaining livelihoods in critical for development in all societies. Zheng et al. (2018) argue that a need for development applies to all societies, not just developing countries:
All societies, no matter how economically developed or technologically advanced, have to address issues of employment, inequality and social exclusion … A limited focus on socalled developing contexts of ICTs leads to a proliferation of publications that highlight case examples of ICT applications in the global south rather than a quest to understand the implications of ICTs for development. (Zheng et al., 2018, p. 1) This study contributes to the existing body of knowledge by offering a framework that explores the impact of HSB on innovation capabilities in rural firms, unlike the predominant focus on either the individual perspective rather than the firm perspective or on telecentres instead of innovation capabilities in a broader set of businesses. This framework will be useful to government agencies in assessing the impact of broadband rollout initiatives on firms, allocating information technology (IT) investments and formulating policies around IT-driven innovation. Indeed it has implications for governments around the globe that aim to support the strategic development of rural firms which is necessary as a "one size fits all" stance on public policy for all firms is inappropriate (Raymond & St-Pierre, 2010) . Therefore, this study will contribute to the ICT4D literature by addressing the research question of how HSB influences the innovation capabilities of rural businesses.
Theoretical background
Despite the hype around the introduction of new technologies such as broadband and the potential opportunities that they may enable, this does not lead to automatic development outcomes. There is growing interest in the importance of innovation with a particular focus on HSB within the ICT4D literature. Trends towards the digitization of the workforce, specifically the "gig economy" and the "future of work" has led to a focus on change and dynamics at the organizational level . Associated with these trends, representing one of the largest IT expenditures in developing communities, it is anticipated that broadband may lead to profound economic benefits (Rampersad & Troshani, 2013) . A World Bank study of 120 countries, undertaken between 1980 and 2006, revealed that increases in broadband penetration lead to economic growth, with developing countries experiencing more significant and stronger increases in such growth (Zhen-Wei Qiang, 2010) . Further examples can be found in studies in sub-Saharan Africa which have indicated that broadband leads to economic development through knowledge creation and dissemination (Ha, Okigbo, & Igboaka, 2008) . Cecchini and Scott (2003) also discuss how broadband can be used in rural India to alleviate poverty. However, these benefits are not automatically derived as there are significant challenges facing rural communities in particular.
IT and innovation
Innovation can be defined as "an iterative process initiated by the perception of a new market and/or new service opportunity for a technology-based invention which leads to development, production and marketing tasks striving for commercial success of the invention" (Bose, Lui, & Ngai, 2011, p. 303) . Within the ICT4D literature, Jiménez and Zheng (2018) critique the applicability of common theoretical approaches to analyzing innovation such as diffusion of technology including various technology acceptance models. They call for a greater focus on capabilities to reconceptualize innovation as a more holistic process, particularly moving beyond individuals to broader systems. In line with this, while there is an extensive stream of literature on IT innovation in firms where the new technology constitutes the actual innovation, limited attention is placed on the role of IT in developing innovation capabilities in firms and how it affects performance in the context of rural firms in particular.
The open innovation literature focuses on collaboration and the relationships between companies in achieving high-value innovation Cui, Ye, Teo, & Li, 2015; Huston & Sakkab, 2006; Yun, Avvari, Jeong, & Lim, 2014) .
Open innovation is a paradigm that assumes that firms can and should use external ideas as well as internal ideas, and internal and external paths to market, as the firms look to advance their technology. Open innovation combines internal and external ideas into architectures and systems whose requirements are defined by a business model. (Chesbrough, 2006, p. xxiv) Open innovation has been found to contribute to firm performance (Ahn, Mortara, & Minshall, 2013; Caputo, Lamberti, Cammarano, & Michelino, 2016; Michelino, Lamberti, Cammarano, & Caputo, 2015) .
In addition to the open innovation model, the IT4D literature has also featured a CA by Sen (1999 Sen ( , 2002 . This approach is based on the premise that assessing the quality of human lives is fundamental in evaluating human progress. Sen (1999, p. 3) defines development as "a process of expanding the real freedoms that people enjoy" and "the removal of major sources of unfreedom: poverty as well as tyranny, poor economic opportunities as well as systematic social deprivation, neglect of public facilities as well as intolerance of overactivity of repressive states." The CA distinguishes functionings and capabilities of a person and notes that "the creation of social opportunities makes a direct contribution to the expansion of human capabilities and the quality of life" (Sen, 1999, p. 144) .
Innovation capability in firms
While Sen's (1999 Sen's ( , 2002 ) CA focuses on the individual level and the open innovation approach examines innovation from a relational perspective, this study builds on and extends the innovation models based on dynamic capability theory that considers a broader set of innovation capabilities of firms beyond the relational or individual perspectives. The theory emerged from the strategic management and innovation management literatures as well as related recurring concepts from the information systems discipline on IT competence and agility as discussed in the IT business value stream.
Dynamic capability theory has emerged from the resource-based view (RBV) theory of the firm (Barney, 1991; Wernerfelt, 1984) as strategic management researchers consider strategic flexibility as a high-level dynamic capability that allows firms to transform themselves to maintain competitive advantage (Amit & Schoemaker, 1993; Collis, 1994; Eisenhardt & Martin, 2000; Teece, Pisano, & Shuen, 1997) . Dynamic capability can be defined as the ability of a firm to purposefully create, extend or modify its resources and capabilities for improved effectiveness (Eisenhardt & Martin, 2000; Salunke, Weerawardena, & McColl-Kennedy, 2011; Zollo & Winter, 2002) .
Within the innovation management literature, dynamic capabilities have been seen as important for innovation. Some innovation management researchers argue that innovation management is an organizational capability and building on the dynamic capability literature, proposed an "innovation capability" construct which included dimensions of "vision and strategy, harnessing the competence base, organizational intelligence, creativity and idea management, organizational structures and systems, culture and climate and management of technology" (Lawson & Samson, 2001, p. 377) . Similarly, other researchers have explored the role of dynamic capabilities (sensing, seizing and reconfiguring) on innovation-related operational capabilities (market and technological capabilities) (Ellonen, Jantunen, & Kuivalainen, 2011) as well as meeting sustainable development challenges (Castiaux, 2012) . Ellonen, Jantunen, and Johansson (2015) investigated the interplay between dynamic capabilities and dominant logic in innovation activities in the publishing industry. Weber and Heidenreich (2016) discussed how innovation capabilities can be improved by cooperation, network management and relational mechanisms. Despite the significant application of dynamic capability models within the innovation management literature, the examination of the impact of IT on rural firms in particular remains underexplored.
Research is essential that examines dynamic capabilities from an IT innovation perspective as IT's disruptive power can quickly build, erode or even destroy a firm's competitiveness in increasingly hyper-competitive, volatile markets (Jiao, Alon, Koo, & Cui, 2013; Wiersema, 2013) . Plattfaut et al. (2015) recently used a dynamic capability perspective in analyzing service innovation performance and IT. They concluded that dynamic capabilities of sensing, seizing and transforming were key abilities in service innovation. However, a more intricate understanding of IT and its impact as well as the application in a rural context remain underexplored.
Meanwhile, dynamic capability theory has been integrated into studies associated with agility and IT competence from the information systems literature. In particular, Sambamurthy, Bharadwaj, and Grover (2003) examined the impact of IT in firms. While that study provided a useful conceptual framework, more research is needed to provide empirical evidence to strengthen theoretical development and assess its reliability in pertinent contexts. Subsequent studies have built on that study. Zhu and Kraemer (2005) applied and adjusted a subset of the conceptual framework to investigate the impact of e-commerce on firm performance. However, that study did not focus on innovation capability and only looked at a specific set of dimensions of e-commerce capability -information, transaction, customization and supplier connection. Others applied it to other contexts such as knowledge management capability (Tanriverdi, 2005) or have considered the innovation context without providing any empirical evidence (Fichman, 2004) .
Therefore, this study makes an important contribution to the ICT4D literature which recognizes the need to explore the dynamic process of ICT4D with a focus on capabilities (Jiménez & Zheng, 2018; Zheng et al., 2018) . Consequently, it contributes to theory development by building on and extending the work of prior studies on IT business value, agility and IT competence in general and the work of Sambamurthy et al. (2003) in particular. The Sambamurthy et al.'s (2003) model was selected as a primary basis for this study as has been deemed suitable for exploring the effect of dynamic capabilities on overall performance (Pavlou & ElSawy, 2006; Roberts & Grover, 2012; Setia, Sambamurthy, & Closs, 2008) . The study extends existing literature in several ways. First, it extends existing models by placing a greater focus on the impact of IT on innovation. The Sambamurthy et al.'s (2003) model for instance only considered entrepreneurial alertness and this study is important in incorporating the broader impact on innovation beyond such alertness. Second, it is conducted in the under-researched yet important rural context. Third, it aims to provide empirical evidence based on a rich level of detail of a greater number of pertinent factors. Factors stemming from Sambamurthy et al. (2003) include IT competence, digital options, agility, entrepreneurial alertness and competitive actions as well as the interplay or co-evolutionary adaptation process between these three factors. However, these have not all been validated through empirical research in general and in an innovation context in particular and therefore, this study is important in contributing towards more rigorous theoretical development.
IT competence refers to the firm's level of IT capabilities and resources and its ability to convert these to new services and applications through IT-based innovation. Sambamurthy et al. (2003) argue that IT competence may lead to more competitive options, by influencing the dynamic capabilities of digital options, agility and entrepreneurial alertness (Sambamurthy et al., 2003) .
Digital options refer to the firm's IT-enabled processes and knowledge systems. Sambamurthy et al. (2003) argue that these include digitized process reach, i.e. the extent that a firm uses IT-enabled integrated, connected processes; digitized process richness, i.e. quality and transparency of information collected around processes; knowledge reach, i.e. comprehensiveness and accessibility of knowledge in the firm's systems and networks for sharing among individuals; and knowledge richness, i.e. systems that support employers in providing perspective, understanding and sharing of tacit knowledge. New knowledge can be created when tacit and explicit knowledge interact as a result of organizational sharing of knowledge (Kahn, Maltz, & Mentzer, 2006; Nonaka, 1994) .
Availability of knowledge in organizations and their capacity to create knowledge constitutes an important antecedent to agility (Raymond & St-Pierre, 2010; Spender, 1996) . Furthermore, digital options, for instance increased awareness about new technology offerings and subsequent emerging segments, may result in increased entrepreneurial awareness and innovation through, for example, recognition of new opportunities, forms of value and foresight (Sambamurthy et al., 2003) .
Agility is defined as "an organization's ability to (1) respond to changes in its external environment; and (2) detect and seize market opportunities efficiently and effectively" (Chung, Lee, & Kim, 2014, p. 609) . It can include customer agility, i.e. collaborating with the customers for ideas, product development and market intelligence; partnering agility, i.e. ability to form relationships and generate synergies with suppliers, R&D firms, manufacturers and distributors; and operational agility, i.e. a firm's ability to transform processes to increase speed to market, cost-effectiveness, innovation and competitiveness (Sambamurthy et al., 2003) . Agile firms may be better positioned to partake in a range of competitive actions as well as increased innovation and entrepreneurial alertness as they become more sensitive and in-tune with the needs of consumers and business partners (Sambamurthy et al., 2003) . Additionally, agility may contribute to digital options as there is increased recognition to expand process reach and richness as well as knowledge reach and richness (Sambamurthy et al., 2003) .
Competitive actions refer to the number of new services, products, markets and distribution channels, and the complexity of the action repertoire, i.e. the variety of competitive actions such as ongoing introduction of new products or a broad range of changes by entering into new markets and using new channels (Sambamurthy et al., 2003) . Competitive actions may result in innovation/entrepreneurial alertness and agility. Designing and implementing competitive actions may lead to learning and gaining market intelligence. It leads to increased customer alertness as customers become more loyal to firms with continuous innovation. Partner relationships may also be strengthened because of gains through competitive actions. Operational agility may also increase through better process and business models through competitive actions (Sambamurthy et al., 2003) .
Impact includes the influence of IT on innovation and in turn on the financial impact of the firm. This study extends the Sambamurthy et al. (2003) model as that model only considers the entrepreneurial alertness of the firm rather than overall innovation and financial impact. They define entrepreneurial alertness as the capacity of the organization to acquire market intelligence and determine opportunities. They identify two key aspects including strategic insight, i.e. the ability to anticipate changes, threats and opportunities in the market place, and systemic insight, i.e. the ability of establishing connections and capabilities to leverage opportunities. Entrepreneurial alertness may be essential in shaping competitive actions by being able to detect trends and opportunities in the marketplace. Additionally, it may be important in activating digital options and agility, and thereby may mediate the relationship between these factors and competitive actions (Sambamurthy et al., 2003) .
However, we argue that impact goes beyond entrepreneurial alertness. For example, HSB has an impact on innovation outcomes. And yet, the notion of innovation impact remains under-researched. For example, existing innovation performance metrics in the innovation literature are skewed towards technical measures including patents (Rampersad, Quester, & Troshani, 2009) . While existing innovation impact measures offer some indication of innovation activity particularly associated with the hard sciences and technological innovation, they do not provide a measure of the wider range of innovation processes such as innovation in services (Plattfaut et al., 2015) including electronic business services that can be enhanced through ITs including HSB.
In addition to innovation impact, the overall financial impact is also important. An extensive stream of research has focused on the value of IT investments (Melville, Kraemer, & Gurbaxani, 2004) . Initial studies discussed the "productivity paradox" based on the difficulty in establishing the link between large IT capital investment and productivity improvement (Brynjolfsson, 1993) . Since then, the need to move beyond the productivity paradox hype has been acknowledged (Chan, 2000) . A range of financial measures exist. For instance, growth, a common metric that is typically measured by increased turnover (Shepherd & Wiklund, 2009; Weinzimmer, Nystrom, & Freeman, 1998) , provides a comprehensive review of various financial measures for overall firm performance stemming from innovation. More research is needed to better understand relevant financial measures to assess overall firm performance based on IT and innovation in a rural context. In particular, economic growth, business growth and livelihood is relevant to the ICT4D context (Walsham, 2017) .
Method

Case study setting
Context-specific, interpretive research is necessary to capture understanding and voice from the beneficiaries from the context, so that research into ICT4D is meaningful (Walsham, 2017) . Consequently, a case study involving interviews was deemed useful in capturing this context-specific information. Additionally, it was appropriate given the exploratory nature of this research. Sambamurthy et al.'s (2003) factors of IT competence, digital options, agility, competitive entrepreneurial alertness and competitive actions and their inter-relationships have not all been validated. Furthermore, their relevance to innovation in a rural context have not been explored. Therefore, exploratory research, via a case study, is essential in understanding the validity of these factors and relationships in general and in the rural context of innovation in particular. A case study allows the capture of "reality" in considerable detail (Galliers, 1990) .
The study is based in Australia. The launch of the Australian Government's National Broadband Network (NBN) (Dutta & Mia, 2011) presented an opportunity for us to pursue our research objective in the Australian context in relation to HSB. The investment into the NBN is informed by research that suggests that business, government, and households can realize savings through greater use of online services (Mason, O'brien-Mcinally, & Dane, 2013) . Accordingly, the NBN was initiated to provide access to ubiquitous, reliable, and affordable HSB to all Australians living in both metropolitan and rural areas. Given the vastness of 7 million km 2 for its 23 million people, the Australian setting provides a suitable context for studying rural communities as one-third of its population lives outside major cities (ABS, 2016) . Australia also has a low population density of 2.66 persons per km 2 . The Australian setting, therefore, is conducive and adequate not only for providing insights concerning how rural firms can innovate using HSB, but also for offering evidence that informs the ongoing debate both in Australia and internationally concerning the HSB impacts that are hoped to be achieved by way of significant national broadband investment.
These investments are typically undertaken with little evidence available or an incomplete understanding of the full range of expected benefits and the extent to which such benefits will become broadly accessible to all intended stakeholders (Dutta & Mia, 2011) .
With the NBN, HSB is being deployed throughout the Australian mainland. This case takes place at one of the first NBN HSB deployment sites, a country town called Willunga in the State of South Australia. Willunga is located 47 km from Adelaide, the capital of South Australia, and is a tourism-based town with festivals, a well-known farmers market, and participation in the cycling Tour Down Under. All the businesses within this rural town are small or micro firms. The NBN provided opportunities to these businesses for innovation through access to new markets through rich online promotion capabilities and direct engagement with customers as well as business partners such as overseas manufacturing and R&D partners offering rapid prototyping services.
Sample selection
Data for this case were collected via in-depth face-to-face interviews with key informants. Interviews were seen as a valuable data collection tool given the exploratory nature of this research (Ticehurst & Veal, 2000) . Moreover, interviews are flexible, in that they empower interviewers to control the sequencing and wording of questions, while also providing opportunities for seeking clarifications (Walsham, 1995) . To provide a general focus for the interview, participants were given a list of topics prior to the interview. These topics included the role of HSB technology on innovation in rural firms, and the ways in which impact could be measured. In particular, using existing innovation literature as a basis, we identified innovations as any of the following: (i) new products; (ii) new services; (iii) new methods of production; (iv) new processes; (v) opening new markets; (vi) new sources of supply and (vii) new ways of organizing (Johannessen, Olsen, & Lumpkin, 2001) .
Interviews lasted for approximately 60 minutes per interview. Interviewees were selected based on their reputation of being prominent, influential, knowledgeable and successful within the region as identified by top local government officials and industry associations. These interviewees were identified via snowball sampling whereby referrals of key informants were sought from leading government officials focused on small business development in the region's Economic Development Board, local government councils and leaders of business associations. Websites and reports from government and industry associations were also used as a source of data and also to confirm and triangulate both the identification of interviewees and findings.
A total of 18 interviews was conducted with interviewees from 18 different organizations. 4 interviewees came from ICT firms, 4 from consulting firms, 5 from service, 1 from manufacturing, 1 from engineering, 1 from wine/hospitality, 1 from real-estate and 1 from exports. All interviewees had over 15 years of experience and held with the position of CEO or equivalent (general manager, proprietor or managing director). Interviews were completed when stability was reached in findings, consistent with extant qualitative research approaches (Yin, 2009) .
Interviews were recorded and transcribed to produce a readily accessible comprehensive set of verbatim comments (Ticehurst & Veal, 2000) . This allowed the researchers to focus on integrating the discussion, probe effectively and build a rapport with interviewees (e.g. by establishing and maintaining eye contact) (Blaxter, Hughes, & Tight, 2001 ).
Data analysis and validity
Thematic analysis was used to code the transcripts. Codes based on recurring themes were identified (Carson, Gilmore, Gronhaug, & Perry, 2001 ). There were three stages of data analysis and interpretation including (a) data reduction, (b) data display and (c) conclusion drawing/verification (Huberman & Miles, 1994) . With data reduction, data summaries, clusters and codes were developed which provided the basis for data display, that is, data belonging to emerging themes were incrementally condensed in an assembly of information, including synopses and diagrams (Huberman & Miles, 1994) . Data relevant to each theme were subsequently assembled incrementally; triangulation with extant broadband literature was carried out and representative quotations short-listed for argument support. Consequently, conclusions were drawn and verification undertaken. Moving back and forth hermeneutically between the data and relevant literature, comparing, contrasting and triangulating the identified theme patterns, allowed for meanings and interpretations to be drawn from the data. A thorough understanding of the phenomena represented in the data related to our objective was achieved through continuously amending the structure and analysis of the findings (Huberman & Miles, 1994) .
Due to its interpretative nature, it is difficult for the researchers to assume a valueneutral stance in relation to the investigation of the research question. Nevertheless, measures were undertaken to address construct validity adequately (Marshall & Rossman, 2010) . Primary data were collected from interviews and secondary data from local government websites and relevant white papers. Interviews were the owners or managers of different firms thus giving a different perspective and providing further triangulation of qualitative information (Huberman & Miles, 1994) . Two researchers carried out all of the interviews, thereby reducing the potential bias that is commonly cited as a limitation of qualitative information sources, thereby strengthening triangulation even further (Yin, 2009 ). The chain of evidence, tracing conclusions, to analyses, to data summaries, to the collected data was also maintained (Yin, 2009 ). These measures have enhanced research reliability, thereby improving its overall quality.
Findings
In this section, we discuss our findings in relation to the impact of IT on innovation in rural firms. We have summarized this discussion in Figure 1 . The conceptual framework is developed from the IT value, agility and IT competence literature in general and draws on the framework proposed by Sambamurthy et al. (2003) in particular, which reflects the dynamic capabilities. The study extends Sambamurthy et al.'s (2003) model with further relevant dimensions of innovation such as service innovation and overall firm performance such as livelihood and financial performance through exports.
IT competence
IT competence offered by access to HSB emerged as critical in harnessing innovation. This was particularly important and relevant for rural areas where HSB was previously unavailable and other forms of broadband were unreliable. In Willunga, there were many black spots where the Internet was not available. Even mobile banking facilities, typically used by businesses in metropolitan regions, could not function without reliable Internet and therefore, the lack of HSB was a missed opportunity for businesses in capturing potential markets. With the introduction of HSB, many businesses have begun using HSB as a way of offering new products or services, thereby reflecting the impact on digital options. For instance, interviewees discussed how their bed-and-breakfast accommodation businesses are now offering online booking services and their wineries are selling their products online as well as training facilities providing online education and manufacturers selling equipment such as specialized filters and drills online. One interviewee in the consulting sector argued that: Two thirds of my business would be gone overnight if I didn't have broadband. Therefore, given that HSB provided new markets through innovative channels that would not have been previously accessible off-line, it was vital in facilitating innovation in channel access.
Digital options
Interviewees also expressed how HSB assisted with increasing their digital process reach and in turn on their agility:
We wouldn't have a presence without the Internet. Our previous form of traditional advertising was very expensive. I find that you get a lot more mileage out of Internet or websites. Only about three months ago I listed with a US company.
Qualitative data also revealed how HSB contributes to digital process richness. An interviewee in the manufacturing sector uses interactive animation on its websites developed in New Zealand that allows clients to visualize product benefits and usages:
So they can just pop it on their counter or on a wall and when their customers are waiting to be served, they don't have to read, but they're getting something drummed in to them: it's the perfect opportunity. Knowledge richness was also unanimously considered to lead to an innovation impact by most interviewees. New knowledge is either created internally or acquired from outside sources through collaborations in order to complement extant knowledge resources within firms:
So as things developed I upgraded it and the product developed, and my knowledge of what was possible developed.
[It is] … about technological literacy and then knowledge deepening and then knowledge creation. And I think it's probably the knowledge deepening and knowledge creation bit that is really where businesses get the major benefit.
Other interviewees also argued that recognizing and appreciating one's knowledge was also important as there are knowledge gaps amongst firms:
… they don't appreciate all the divide between the knowledge they have and the knowledge they believe they have to have.
Interviewees discussed the importance of HSB in providing digital options through more extensive digital knowledge reach as illustrated:
I'm working on a product at the moment. It's a filter and it's for wine making. Lots of industries use filters and it's such a completely different way of filtering, so I think someone must have done this before. I get on the net and I just Google, and if I can't find it on the net, it ain't there.
Prior to the NBN, an interviewee indicated that it will take him an entire hour to complete simple processes like Internet banking as the Internet would continuously drop out. Therefore the NBN was useful in providing reliable internet services.
Agility
The impact of HSB on improving partnering agility was also discussed by interviewees. An interviewee explained how broadband can facilitate partnerships in the development and commercialization of new products, thereby constituting open innovation. For example, his firm partners include a factory located in Thailand which can cater for production to be scaled up depending on customer orders. The managing director in Australia communicates ideas to the design engineer within his partnering factory in Thailand to create technical specifications for new products.
Additionally, operational agility emerged as an important factor in the interviews. One interviewee in the consulting sector discussed the impact of HSB in helping her deliver education and consulting services to regional areas in South Australia. HSB has enabled this organization to provide innovative e-learning solutions and carry out other operational aspects of the business including accounting and banking, thereby contributing to increased competitive actions:
We use the Internet on a daily basis to run our business. We use it for, obviously, contacting our clients, running our website, doing our accounting and banking.
Interviewees also discussed the importance of HSB in customer agility. An interviewee described how the Internet contributed towards building relationships with customers through video conferencing and product use demonstrations:
There's nothing like seeing it you know and it gives you that face to face connection which is what I want. I know every single one of my customers. I know them. We only have about 250 machines out in use every day, but I know every single one of the users and there's something kind of nice about that.
Competitive actions
Additionally, interviewees spoke about the impact of HSB on enabling a larger number and complexity of competitive actions, for instance in launching a larger number of product lines and entering new complex markets, thereby resulting in an increased innovation impact and overall firm performance:
Our business comprises of my wife and me. We started off with one product in Australia. That quickly changed and we have now launched a wide range of products in countries in North America, Europe and Asia.
HSB enabled the business to access a global market as they provided an online innovative animated video that demonstrated the benefits of their products over existing solutions, which was visual and could be understood, regardless of the language of viewers. Interested consumers then place their bookings online, traceable to destination country, clearly demonstrating how HSB resulted in the competitiveness and innovativeness of the firm.
Innovation
Interviewees discussed how HSB contributed to entrepreneurial alertness through strategic insight in developing new technologies and ideas for new products, thereby activating digital options and the agility of the firm.
… you need to go back to the drawing board and … get it sorted out or make it better if it is possible … And [HSB] gives you that. If this is what you're thinking, the ongoing transformational innovation is transforming as it's guided by really the market or potential customers … Furthermore, interviewees also discussed systemic insight. An interviewee discussed how someone from overseas can design the product and developers can create the product physically based on those exact specifications. He explained how Internet technologies such as laser centering can be used for prototyping. It involves rotating the product virtually to develop a technical specification. Therefore, someone from overseas can design the product and firms can develop and manufacture it based on those exact specifications. Thus, HSB facilitates connection with a wide international pool of expertise to enhance R&D efforts, thereby leading to increased competitive actions.
In addition to entrepreneurial alertness through strategic and systemic insight, interviewees also stressed the impact of HSB on service innovation.
We're a registered training organization. Our online learning services are critical for our service delivery. For our students, downloading of study materials is important. Some of them are remote. We've got 65 students in Port Pirie. So in Port Pirie, their ability to access our online systems is critical and their systems are very slow, so they have the same issue. The issue I've got my end is being able to upload e-learning once we've built it and the time that that takes and how fast that replicates.
In addition to the impact on innovation, interviewees also discussed the impact of HSB on overall firm performance, particularly financial performance. Three of the firms interviewed exported a significant percentage of their products and services. The rural firms described their performance in terms of the level of exports, which is appropriate as HSB provides a global market reach, which is particularly important for rural firms is accessing markets beyond the small local rural market. One of the interviewees discussed how his firm flourished despite periods of global economic recession (e.g. global financial crisis) and now over 60% of its sales are from exports to countries including the US, Canada and England, thereby maintaining their livelihoods. Likewise, the firm represented by another interviewee in the engineering sector earns 70% of its income through exports to Asian, European and US markets. Another interviewee in the wine/hospitability sector indicated that all accommodation bookings for the Bed-And-Breakfast (BnB) accommodation were done exclusively online with many clients coming from Europe. Both of his businesses (the winery and BnB) had websites to market services provided. The business also had iPhone and iPad apps that customers could use to make bookings online using these devices.
Discussion
The study made an important contribution to the ICT4D literature which recognizes the need to explore the dynamic process of ICT4D with a focus on capabilities (Jiménez & Zheng, 2018; Zheng et al., 2018) . It did so by applying the dynamic innovation capability model from the management literature which is valuable in contributing towards a multidisciplinary approach (Walsham, 2017) to investigating the dynamic sociotechnical process involved in ICT4D . It thus contributed to the existing body of knowledge by providing a conceptual framework to examine the impact of ITs on innovation in rural firms.
The study uncovered the impact of IT competence (investment in HSB infrastructure and IT capability) and digital options (process reach, process richness, knowledge reach and knowledge richness) on various capabilities such as agility (customer agility, operational agility and partnering agility), competitive actions (number of action and complexity of action repertoire), innovation (entrepreneurial alertness (strategic insight and systemic insight) and service innovation) and overall firm performance (livelihood and financial performance as indicated by the level of exports).
We validated the proposed framework using qualitative evidence collected from Australian rural firms that are using HSB, an example of ITs. The study also extends existing literature, the Sambamurthy et al. (2003) model, by incorporating the broader impact of IT on innovation beyond existing measures of entrepreneurial alertness to include other important ones such as service innovation as well as overall performance such as livelihood and financial performance through exports. Additionally, existing literature has placed limited focus on rural communities, yet understanding the impact of IT on innovation and overall firm performance in these communities is vital, particularly given the need to inform decisions about IT investments in these areas. It, therefore, makes an important theoretical contribution to the literature by examining the relationship between innovation activities and in particular those related to IT, and the impact on innovation and firm performance. The proposed framework offers a systematic and structured approach to improve current understanding of how ITs can influence innovation in rural firms.
The context of rural firms is of particular significance in extending the IT value literature, beyond the present predominant focus on large firms. In addition to its valuable contribution of investigating in the context of rural firms, this study was also vital in exploring the link between IT, innovation and firm performance. In many past studies within the IT value literature that examined the impact on firm performance, innovation has predominantly been ignored. For instance, Chung et al. (2014) explored how organizational agility impacts on perceived job performance through the use of Mobile Enterprise Systems, but did not focus on the role of innovation. This study places an important focus on the underexplored link between IT, innovation and firm performance, given increasing calls for further research in this area (Bose et al., 2011; Rampersad, Plewa, & Troshani, 2012; Soosay & Chapman, 2006; Tang, Pee, & Iijima, 2013) . Compared to the Sambamurthy et al.'s (2003) model that considered only entrepreneurial alertness, this study explored the broader impact on innovation including service innovation.
Conclusion
The study contributed to the ICT4D literature on a critical emergent stream on innovation (Alderete, 2017; Jiménez & Zheng, 2018; Wamuyu, 2015) . In particular, while the ICT4D literature have begun exploring the impact of innovation through HSB on rural businesses, the existing focus has been on telecentres (Kleine, 2011 (Kleine, , 2013 Pick et al., 2014; Wamuyu, 2015) . Given calls in the ICT4D literature (Alderete, 2017) , this study extends this literature by focusing on the use of broadband by rural firms in boosting their innovation capability. Consequently, this study contributed to theory development by extending dynamic capability models with concepts of IT competence, agility and IT value from the information systems literature. First, it extended existing models to place a greater focus on the impact on innovation and firm performance. Second, it was conducted in the underresearched yet important rural context. Third, it provided empirical evidence based on a rich level of detail of a greater number of pertinent factors, than previously tested empirically. In doing so, we have improved current understanding of innovativeness within rural firms and the role of IT. The conceptual framework may be of interest to organizations including government agencies and businesses seeking to leverage the increasing capacity of ITs generally, and HSB in particular.
At the government level, this research can help in determining ICT4D interventions for optimizing ITs such as HSB for outcomes pertaining to innovation as a way of addressing increasing digital divide concerns in relation to access, opportunity and proficiency of usage of HSB applications. It can also help in designing corresponding monitoring and evaluation procedures for promoting innovation across small firms (Edwards, Delbridge, & Munday, 2007) . This research examines the innovation capabilities of businesses and how these can be leveraged by HSB in response to the growing need for developing adequate robust and sophisticated measures for capturing the impacts of HSB on businesses.
Policy-makers and practitioners in the field of ICT4D can also benefit from the findings of this research by better understanding how resources need to be committed in order to sensitize business owners and their employees about enhancing innovativeness. Our findings point to areas where government training and grant incentives could focus. By this token, policy-makers and industry leaders can use our findings for developing justified innovation mentoring, coaching and training programs for rural firms that aspire to become innovators (Raymond & St-Pierre, 2010) . That is, policy-makers can use our research findings to develop focused policies that can motivate rural firms for enhancing their innovation flexibility strategically (Al-Qirim, 2003; Al-Qirim, 2007) .
For rural firms, this study can help managers isolate variables that can be controlled at a managerial level to assess their own organization's strengths and weaknesses in relation to innovation capability which is particularly important as managers find it difficult to analyze their own capabilities (Macpherson & Wilson, 2003) . In doing so, managers can become proactive by refining organizational structures that enhance strengths and minimizing weaknesses to increase innovation capability, thereby creating environments that are conducive and receptive to innovative behavior. This is critical if a business is to respond quickly and innovatively to ever emerging challenges in the environment, suggesting that managers need to maintain an ongoing state of innovation capability. This also implies that managers need to have a strong emphasis on developing internal environments within their organizations that are supportive of innovation activities.
While this study offers important insights, our findings should be interpreted in the light of some limitations. This study is based on a single case and was conducted in a specific context of a rural region in Australia where HSB has been deployed and is currently being used. Whilst this context is well suited for our objective in capturing the perspectives about HSB-driven innovation in rural firms (Mehrtens, Cragg, & Mills, 2001; Prieger, 2003) , findings may be limited to the case in question, and therefore can only be generalized to theory (Lee & Baskerville, 2003; Williams, 2000) . We, however, call for further research to address generalizability concerns and examine the proposed conceptual framework in other settings. Further research can also quantitatively test the model. Nevertheless, overall, this study is an important first step in identifying relevant innovation impact factors in assessing the impact of IT on innovation in a rural context. Additionally, this study is pivotal in equipping policy-makers and managers with additional insights for formulating comprehensive analytical frameworks to aid decision-making concerning investments and strategies to leverage IT-driven innovation opportunities that are critical in the development of rural communities.
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